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I, AVY FUEBERICK MOKET HiCKS, of 97, 

Keiiiiwortk Avenue, Wimbledon Park, , 
S.W. 19, a British Subject, do hereby de- 
clare the nature of this invention to he as 
5 follows : — 

This invention relates to scales, in- 
dexes, protractors and like means adapted 
to indicate the relative linear or radial 
positions of the controlling means of 
10 scientific apparatus, machines and the 

like. . ... J 

The object of the invention is to provide 
an improved scale of simple construction 
by the use of which greater accuracy may 
15 be obtained than with a scale of the usual 

*^^n a known type of scale and index for 
indicating the relative position of two 
members, a hair line, slotted frame or 
20 other form of index attached to, or other- 
wise movable with the one member is 
adapted to indicate or to be read in con- 
junction with a series of calibrated li^^^ 
or graduations attached to, or niovarfle 
25 "Brith tLe other member, the hair line ex- 
tending in a direction parallel with a 
calibrated line or graduation correspond- 
ing to the position of the hair line or 
other index. ^ .v 

30 In Q scale and index according to the 
invention, however, the hair line, slotted 
frame or other index is arranged so as to 
be inclined^f o a calibrated line or gradua- 
tion corresponding with the. position of 
S5 the hair line or other index, so that the 
position of a point of intersection of the 
index and one of the calibrated lines or 
graduations is a measure of that jjortion 
of the actual indicated quantity in excess 
40 of a definitely indicated quantity of lower 
value. . . - 

In order to facilitate the estimation of 
the fractional quantity indicated by the 
point' or points of intersection of the index 
45 and one or more of said calibrated lines 
or j?raduations there may be provided a 
number of lines extendin g along the scale, 
each parallel with the direction of rela- 
tive motion of the sc^le and index, and 
50 suitably spaced along the lengths of the 
calibrated lines or graduations. 

Alternatively, indicating lines may be 
spaced along the length- of the. index to 
{Price ly-] 



determine the value of the fractional 
quantity indicated by the point or points 
of intersection of the index and one or 
more calibrated lines or graduations. 

In a form of scale according to the in- 
vention suitable more especially for use on 
the drum controls of wireless apparatus, 
the scale is in the form of a strip formed 
at its ends with slots in order that it may 
be secured around the control drum in the 
loiown manner. A dividing line extends 
longitudinally of the strip and parallel 
with its edges to divide the width of the 
strip into two unejiual portions the wider 
being engraved with graduations accord- 
ing to the invention and the narrower be- 
ing adapted to receive suitable indicating 
numerals. The graduations comprise a 
number of parallel lines extending 
obliquely across the wider portion of the 
strip to the outer edge thereof, the in- 
clination of said lines being such that one 
end of each line is disposed along the 
length of said scale at a position in att- 
vance of the other end of said line by an 
amount equal to the distance between one 
line and the next adjacent line measured 
longitudinally of the scale. 

The total length of the graduations, the 
numerals and the number of transverse 
lines employed are such that when the 
scale is in position upon the control drum 
the indications thereon denote the correct 
angular position of said drum, the line in- 
dicating every tenth degree or division 
preferably being thickened for ease in 
reading the scale. Each of the transverse 
lines is divided into a predetermined 
number of parts by further lonsritudinal 
parallel lines arranged in equally spaced 
formation across the width of the wider 
portion of the strip. 

For use with this form of scale the in- 
dex • comprises preferably a hair line dis- 
posed-adjacent to the scale and parallel 
with the axis of the control drum. 

Thus when the index is positioned over 100 
the " lower end (i.e. the end of lower 
•value) of any transverse line the reading 
is exactly equal to the numerical value 
shown 'in connection :with said line. 
When, however, this is not so and the in^ 
dex intersects one of the transverse lines 
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intermediately in its length, the reading 
is greater than the niimerical value of 
said line by the fraction of a division 
equai lo that- fraction of the length of a 
5 transverse line, between the point of inter- 
section and the " lower *' end of the line 
intersected by the index. 

Ill anotiier form of scale, transverse 
lines may be arranged pai'allel with the 

10 axis of the drum the index in this case 
being at a suitable inclination to said 
transverse lines in order that the required 
vernier effect may be obtained; also in 
both cases the parallel lines or marks" 

15 which divide the transverse lines into the 
required number of divisioxis^ mfty con- 
veniently be marked upon the index line. 

The invention is also applicable to 
scales such as protractors and other circu- 

20 dials iu.^'^hich- .the scale - graduations 
are disposed either in a plane or a conical 
surface, the lines indicating the fractions 
of a division in connection with the points 
jOf fntersection being in this case in the 

25 form of concentric circles and, if neces- 
sary; being unequally spaced one from 
ianother in order that correct fractional 
readings may be obtained with a straight 
index line... If desired, however, said 

"30 concentric circles may be equally or other- 



wise spaced one from another, the index 
lines and/or the graduation lines being of 
curved formation in order that accurate 
readings may be obtained, this curvature 
being necessary owing to the divergence 35 
of the graduation lines from the centre of 
rotation. 

It will be observed that a scale accord- 
ing to the invention is particularly ap- 
plicable for use with wireless apparatus 40 
where, although accurate propoi-tional 
readings are iiot essential, it is often de- 
sirable to read off and to reproduce 
exactiy a given set of readings; conse- 
quently, for this purpose, a simple and in- 
expensive scale is quite satisfactory. 

The invention is applicable to accurate 
measuring and indicating scales such as 
those on micrometers, tool slides and the 
like, in which cases, oblique indexes 50 
and/or or obliquely engraved graduations 
may be used instead of. or in conjunction 
with the usual type of auxilary vernier 
scale. ! 

Dated this 14th day of May, 1930. 
E. J. CLEVELAND & Co., 
29, Southampton Buildings, 
Chancery Lane, London, W.C. 2, 
Agents for the Applicant. 
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55 I, Avy Fbbdebick Monet Hicks, of 9T, 
Eeniiworth Avenue, "Wimbledon Park, 
S.W. 19, a British Subject, do hereby de- 
clare the nature of this invention and in 
what manner the same is to be performed, 

60 to be particialarly described and ascer- 
tained in and by the following state- 
. ment : — • 

This invention relates to scales and in- 
dexes of wireless; and similar electrical 
gg "apparatus, of the kind" in which a hair 
line of equivalent is mounted for move- 
ment relative to calibrations or gradua- 
. tions on a linear or angular scale. 

The object of the present invention is 
70 to provide an improved form of indicator 
bj which accurate readings and re-set- 
tin^s may readily be obtained, while the 
device according to the invention is no 
more complicated than the usual form of 
75 scale and index. 

It has already been proposed to use in 
connection with weighing machines, 
scales and indexes arranged so that a hair- 
line is inclined fo^the scale calibrations 
80 or graduations so as to intersect the latter, 
secondary indications or divisions Ibeing 



provided for reading fractions of a main 
scale division. Scales of a similar nature 
are also known in connection with sur- 
veying instruments, while it has pre- 85 
viously been proposed to provide in wire- 
less apparatus an obliquely disposed in- 
dex which intersects simultaneously a 
Large number of scale divisions so that a 
line may be plotted substantially longi- 9D 
tudinally of the scale for the purpose of 
obtaining accurate correspondence be- 
tween "flie scale indications and the 
capacity value or equivalent of the instru- 
ment in connection with which the scale 95 
is used. 

According to the invention, in a scale 
and -index of the Idnd referred to, the 
hair line ia inclined to the calibrations or 
graduations and is arranged to inter- 100 
sect the latter^ secondary indicatiohs or 
divisions Ibeing provided" for reading off 
fractions of a main scale division. Pre- 
ferably the hair line is marted upon a 
transparent sheet forming a window in 
front of the scale, said window Hfearing 
also the secondary divisions, and figures 
being marked thereon for indicating the 
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values^of the secondary diTisions. EitKer 
tile iiair line or the scale divisions may be 
disposed at right angles to the direction of 
relative motion. 
5 The invention is illustrated diagram- 
uiiitically in the accompanying di'awings, 
in which : 

Figure 1 shows a form of calibration 
suitable more especially for the well 
-|0 known drum control of wireless ap- 
paratus ; 

Figures 2 and 3 show modified forms of 
scale and an index; 

Figure 4 shows the application of the 

*i5 in vj^nt ion to a radial scale ; and; 

Figure 5 shows a modified form of 
g-raduntion and index. 

The forms shown in Figures 1, 2 and 3 
are more particularly suitable for use on 

:20 the drum controls of wireless apparatus, 
in which a panel, indicated at 40, is 
formed with a rectangidar apertxire 41 
which is usually provided with a trans- 
parent cover 03* window through which a 

.25 portion of the periphery of an indicating 
drum 42 is shown to view. 

As shown in Figure 1, the apfiinire 41 
is provided with a cross wire or similar 
form of index 43 which extends parallel 

:30 with the axis of the drum 42. The peri- 
pheral surface of the latter is calibrated 
in de^yrees or other units by means of 
lines 44 which, although parallel with one 
another, are inclined or spirally arranged 

:35 around the outer surface of the di*um 42. 
By this means a diagonal scale effect is 
produced in connection with the cross-wire 
4-3, so that the setting of the drum 42 re- 
lative, to said cross wire 43 may be deter- 

jIO mined accurately by noting the position 
at which the appropriate line 44 inter- 
sects the cross wire 43. Thus, in the set- 
ting shown in Figure 1, it will readily be 
observed, that the reading is rather more 

■45 than 26 and by glancing along that 
line 44 which, corresponds to 26 the 
amount in excess of this readings i.e. 0.6 
may be ascertained. In order to facili- 
tate this reading, however, the axial 

50 width of the drum 42 is divided up by 
means of circumferential lines 45, and 
since in the example the width of the 
drum 42 is divided into ten equal por- 
- tions, it follows that readings may be 

55 taken to one-tenth of an angular unit rep- 
resented by the divisions between con- 
secutive lines 44. 

A modified form is shown in Figure 2 
in which a hair line 46 is itsdlf divided 

•60 along its length Fy lines 47 for determin- 
ing the axial position of the point of in- 
tersection of the lines 44 with the hair, 
line 46. 

A further modification is shown in 
65 Eigure 3, in which tie Lines 44 ujwn the 
drum 42 are arranged so as to extend 



parallel with the axis thereof, the hair 
line or other index 48 in this case being 
inclined so as to produce substantially the 
same effect as before, and dividing lines 70 
47 being provided in connection with said 
index 48 for the purpose of indicating the 
fractional or decimal reading of an angu- 
lar unit. For scales according to tTie in- 
vention any suitable construction may be 75 
employed, the scales in the case of drum 
controls being preferably in the form of 
engraved strips adapted to be secured 
around the peripheral surface of the drum. 

A radial or protractor scale is shown in gQ 
Figure 4 in which the hair line 49' is 
arranged so as to extend radially from 
the pivotal centre of an indicating frame 
50. the lines 61 being arranged each at an 
angle to the corresponding radius in order 35 
that a point of intersection- with the cross 
wire 49 may be obtained. The decimal 
readings of an angular unit are obtained 
from the dividing lines 52 in connection 
with the cross wire or index 49, and it will 90 
be observed that with this form of 
division it may be necessary in some cases 
for the lines 52 to be unequally spaced 
along the length, or a portion of the 
length, of the cross wire or index 49. 95 

Although, as shown in Figures 1 to 4, 
the lines 44 or 51 are aiTanged so that a 
length of the cross wire or index corre- 
sponding with the width of the main cali- 
brated scale is divided to provide frac- 100 
tional indications, it will be readily ap- 
preciated that for the sake of clearness 
and easy reading, the calibrations 44 may 
extend beyond the divided portion of the 
cross wire or index 43 so tliat the read- 105 
ings 0, 5, 10 as shown in Figure 5, may 
be quite clear from the end portions of 
the lines 44. 

It will be understood that various modi- 
fications may be made without departing HO 
from the invention. Thus in the angular 
form of scale, concentric circles may 'be 
employed for indicating the points of in- 
tersection, these being equally or other- 
wise spaced one from another, the index 
lines and/or the graduation lines being of 
curved formation in order that acourate 
readings may be obtained, this curvature 
being necessary owing to the divergence 
of the graduation lines from the centre of 120 
rotation . 

It will be observed that a scale accord- 
injf to the invention is particularly ap- 
plicable for use with wireless apparatus, 
where, although accurate x>roportional 125 
readings are not essential, it is often de- 
sirable to read off and to reproduce 
exactly a given set of readings: for this 
purpose, therefore, a simple and inexpen- 
sive scale is quite satisfactory. iSQ 

Having now particularly described and 
ascertained the nature of my said inven- 
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tion and in wkat manner tlie same is 
to be performed, I declare that what T 
claim IS : — 

1. A scale and index for wirelesa^ and 
8 similar electrical apparatus wherein a 

hair line is inclined to the scale calibra- 
tions or i^radiiations and is ari-anged to in- 
tersect the latter, secondary indications or 
divisions being provided for reading- frac- 
iO tions of a main scale division. 

2. A scale and index as claimed in 
Claim 1 wherein the hair line is marked 
upon a transparent sheet forming a win- 
dow in front of the scale. 

15 3. A scale and- index as claimed in 
Claim 2 wherein the window is marked 
with secondary divisions and figures for 
indicating the -values thereof. 

4. A scale and index as claimed in any 
20 preceding cleum wherein the hair line is 

disposed at right angles to the direction 
of relative motion. 

5. A scale and index as claimed in any 



of Claims 1 to 4, wherein the scale divi- . 
sions are interposed at right angles to the 25 
direction of relative motion, 

G, An improved drum scale and index 
for wireless and similar electrical ap- 
paratus substantially as described with re- 
ference to Fi^ires 1 to 3 of the accom- 30 
panying drawings. 

7. An improved angular scale and in- 
dex for wireless and similar electrical ap- 
paratus substantially as described with re- 
ference to Figure 4 of the accompany- 35 
ing drawings. 

Dated this 14th day of February, 1931. 
F. J. CLEVELAND & Co., 
29, Southampton Buildings, 
Chancery Lane, London, W.C. 2, 
Agents for the Applicant. 

Beference has been directed, in pursu- 
ance of Section 7, Sub-section 4, of the 
Patents and Designs Acts. 1907 to 1928, 
to Specifications Wos. 319,209, 24,349 of 
]9CT, 27,108 of 1905 and 15,026 of 1897. 
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